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INTRODUCTORY. 

" TIl/liE [Jcrluuis ]i(i otlin (‘Oiiiitry in (lie world wlior*' ai.'. 

oicliard judiciously piautt'd would yiold results tliau 

jii India and ttiako a lia tidsuitio futiit ti lo ils ou iloj' in the (d 

a liuw vi'ars. An aica (d ten iu- iwniity amus ot laud wlnddi nan 
1-r had at a low rat<’. ])laHtud tu\('] usl\ idy w ith llir tdiou-cf kiiidv (;f 
ijuil li't-os. wduld, itt my opjiiio!i, hu an iiilmritanri' wotlii liaviiiy 
s[H'cialIv 111 Ihdiar,' ( A ////o/y^/rr. J/unao/ nj ( n‘nfr/i t/ii; fin India, 

i 

Altlioiiij'li cousKlnrahlu pro^'ri'ss has hni'ii luadn in tiuil-fiTowiiii*- 
siu(-(' Ilia iu( 1 odtu't iim ot |■;|il\\■ays, and t'Xttuisiva yanahuis am t<i be 
met witli In various parts of India, loi I'xaniple, at Saliaranpur, 
Uaugalom, Na^'pur, ibissein in tin- Koiikaii. in tin- Kliasia fliUs, 
aiitl in sonu^ ot lii<‘ hill valleys in tlu* A or! h-W'ust. yet them are no 
reeords of any ])ernianent (‘\])eri nuuit s nu iliv o-r^wth and luaiiap-*- 
inenl oT fruit li'ees in tin' [dams, smdi as ar<‘ 1o b<‘ found in England 
and the rnited States. Advantage lias^ theiefoii*. been taken o,[ 
tin* Ayu'ieull ural lieseareli institute at i’usa to initiate a series ot 
e\})erinu‘nts designed to throw light on the bidiaviour id' Indian 
fruit trees. It is liopi'd that as a result <d' this work facts will to 
ascertained wliicli eaii be niatle use o.i' by those tuigaged in Idud- 
glowing for pro (If in India. 
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I'TEST KErOET OX TTIE FEUIT EXPEEHtEXTS AT PUSA. 


Tlio present lA'port, wliicli deals witli tin: Iirst year's work, and 
wliieli will he followed hy others as results of interest neeuiuulnte, 
g’ives an aeeouiit of llu' esiahlisluneut of the (U’chard ami of the 
(‘\])ei inieiits in pro^ness. 

('oiisiderahh' diilimilly has lanui expeideiifa'd iti ohtatiiing' tile 
large nuinher of plants re<piii(Ml for tliese expt'rinients, and this 
fuel eonihiiied with I he |.u'essui'e of (jther work lias dtdaved to some 
extent tlie issue of the [Oisent report. Most of the trees W('ve 
(drained from tin' llotanieal (lardeiis, SaharaiijUir. and ^fr. H. M. 
fjcake, Kconoinie llotanist to tlu' Vnited rrovinees, rendered rnneh 
valuahle assistant' in the si'h'etion and raising of the ex[>eviinental 
pUiJils. 

fn drawing tip (lie sidii'iiie of the exjterinn'nts T liavi' enrefnllv 
considered all the availahle literature on Indian and temperate 
fiuiis and ha\'(' gone through tlie repoiis of tin' fruit <'X]>erinu‘nts 
in 1‘hirope and North America. Nly op])ortuiiil i<‘s of studying the' 
growth and enltivatioii of tro])ical fruits in the Wh'sl Tmlies and 
my ohsei'vat ions and ('Xperieiic<' of fi n it -growing and of friiil 
experiments in Kent while on the staff of Wyv ('ollege liavi' hi'-en 
of great assisfance to me in (hi> ‘Work. Tn ordi'V to learn as jnneh as 
possihh' of file methods of fruit cultuie in India 1 have visited 
diiriiig the last eighteen months all the important botanical gaideus 
in India wfu'rt' fruit trei's are euli!\ated and have (onsnlit'd tin' 
officers in eliarge of these establishments mIio finely placi'd llieir 
kiiowle<lge and t'xperii'tua' at my disposal. 


SOME PRELIMINARY CONSIDERATIONS. 

The Site, — The land s<‘lected for the ('xperimenls eomprisi's an 
atea of nineteen acres w itli a gentle slope towards tbe south, d'hevo 
is littb' or no variation in tlie character of tlie .soil in any section 
of the area passing from north to south, but the eastern portions of 
the atea are distinctly more clayey tliaii the western half. The 
heaviest laml is the area under mangos. 

Water Drainage. — Tlie water drainage of the ari'a is easy, [n 
ordinary cireumstanco.s th(‘ naiiiral .slojie of the laml in itsc'lf is 
sufficient to get rid of supi'idiuous rainfall. During tin' monsoon, 
howe’U'r. it sometimes happens lhat a fall as large as six im-hes in 
twenty-four hours is experienc'd, This, necessitates the provision 
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of ilio surfaco drains: In farrv ofi t^lin watnr r|ui(d\ly and to provonf 
and ('xonssivo rain-wasli. Tliesjo di'ains lead into a 
(h'l'p ti'oiifdi iiniiiinil oast and ua^st on tlio soiiili of tlu‘ oxporiniontal 
plot, from wliicdt tlio watrr csraix’s liy s('vora] ojxoi ilia’s towards? tli(‘ 
south. In lliis way tho ('Nfa'S.s Tainfall is rpiic/kly wot rid of, and 
tijoi-o is no danwor of tho Jowost portions of tlio aroa ])oin^ tcmpora- 
l ilr flood(ul. 

Air-drainage. — Tiioro is also good ainiosjjlitnm* drainage in tlie 
oxperinu'ntal area. This is ])orhaps a more important factor in 
tomi>erate regions wlien^ tlie damage' done hy spring frosts is often 
very gn'al niilr-ss tliei'i' is good air-drainage. Fia>sts, liowover, are 
not unknown in Ifeliai' iii Januai'y ajid Ftdn'uary, so that we lia\e 
t) eoiisi(h‘r and, if possihie, |)]‘ovide against tliis rircninstance. 
Cold ail' al\\ay> eoll('!'i> and lies in low jdaces, amt her?' tho dang-'u 
(If frost is gr(‘at('st. Sloping land allows llu' (nihl air to drain awav 
and it is found tliat. other things being e(|ua], frud trees on sIo])es 
an* in*\a'j damagt'd to siuli an I'xtent as those m hollows or on flat 
land. 

Wind.— Til Fehar the ] 0 'ovailing winds are usually from the 
west and <*ast. During tin* mouths rroin starch to iMay. the eoiintry 
is sw']0 with gr(“a'i violein-e hv dr\', ]io1 ^\■(‘st('lTy winds aeeoin]>an- 
ied b\ tine dust. \\ the ('iid of lTi(* cold weather in February, at 
the hiruk of tin* mnusnon in -JiiiU’ and laC'r on in Se])teTui)er, higli 
oasteiTv wiinls are sometimes experienced. Tii addition to tliese, 
sud(h*ii and violent nortli-w esferly gales, accompanied Ty liail, of 
short dural ion hiil niTen doing giand' damage to tiv'es, sweep down 
from tin* moinitains ami lower tin* temperature very <-onsid(‘ral)ly . 
TViii'l-lneaks ai<‘. 1 [(ei'el'nr:*. a ju'cessity in frull-growiiig in Delmr. 
tin (he east ami w(‘st of the fruit area are ladts of trees forming 
g(Mid nainral w iinl-hreaks, The western wind-hreak has hoen 
sti'eiigiiiened Ity planting a row of mango trees just oiitsiile the 
('xperimeutul area. The slope of the ground towards the south 
affords cousidei-ahle protection fi'Oin the nnrlh-wostorly gale? and 
fintln*]' assistamn* is jirovided by a hedge on the nnrtli side of the 
area. 

Aspect. — As a rule a southern aspect is the ])est for fruit 
tree's. Tn Debar it is an advantage during tin' winter and 
as a ptotectioii from finst and in {'arliness in tlowi'ring. Tn iht' hot 

,4 3 



4 
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wratlK'i-, tlion' is a tciaUTicy fui tln' ground to dry np 

uiidor l!i(' int(U)so lu-at. tlu'iidjy lu'cossitatiiig a groator oNpc'udihiro 
di' irrigation watrr. 

Irrigation.— All tlir tnas in iio' an.ni can be rvabne.i 
ai't ilicia lly it iu'ees>ary. d'wo distiilnit iiig tanks have b('0ii ])ro- 
\'ided (HI tlu‘ bigliesi poiiits on the iitn'. !iti ti .si(b' of ttu‘ area wliicli 
art' k(']il filb'd al a coiisianl level bv ]>inii])iiig' watcvr from fhe ri\i;-r 
bv iiieaus of an oil*eiigiiie about a (jiuuter of a tnile awav. llesidts 
the advantage of a snpjdv of \\a1(n duriiig tin* first-lialf of tlie year, 
and in tin' event ot a t;ieak in tlie inonsnon, iinigat ion affords a 
vahiabli' ]>rot('ci ion from frost during the cold weatliein Tlie vabu' 
of watering is reeogn iscd l:\' the cultivators in A (>rtb'^\ (^si Tiidia 
atid is ofti'u ])i-aclised wlun fidsi is fc'arrd. Tin* inosl sionoiis 
frosts occur when llu' air is dry. Tli(' I'vaporat ion of water 
aflei' ni'igatioii {'(Midms tlie aii' Jiini'fer. raises ilie dow point, and 
ti, us prolc'cts ih(' tro(‘s. 

Arrangement of the plots. — 4'lie base line of tbe area is the 
sontliern boundary ftoin wliieh tlu‘ rows run inutli and soiitli. All 
the \'arieti('s ptaiiled for I'x iKUTinmii al work are n'prt'smifed bv one 
row, e\ee])( in llu' lilcbis where there are tlirm- rows of one varietv. 
I'ln' ]dots run in blocks (‘ast and west and. in older to overeonu' as 
niticli as possilile any slight uinsvmiin'ss In ilu' soil, tin' ('xpiu iiiu'nts 
are arranged in slioit st'ries in sneb a Avay that ewnw plot bta-onies 
a conti'id for its neighbour. Tliis point will be clear on ridernng to 
tilt' (b'taib'd jibuis below. 

Reserve stocks, — After planting out any ])articular varit'iy, if 
,snnK‘ti,nes liapjieiis that some of ilu‘ jdunts art' kiil- d by whiti'-anis 
or daniagt'd by wind. To nuH'f uceulenls of ibis nutviK', a rt'serve 
of ])laiits is kf'])t 111 the luirsery for I'Cjilaeiiig any dead or injured 
])]aiits. ]5y taking u]) the trees v irh a scry largis l>all of eartli it is 
easy to niak(' good any l(iss(,>s and to ju t'sei ve the ntiformity of tbo 
rows. 

End rows. — As is well known. lb(‘ trees whieh eon.siifuU' tlsc 
bolder id' a plantation giow uiidci' different conditions as i'egaid.s 
soil and liglit to thiist* in the inti'i’ior, and should, llu'ii'fore, not 
included !ii an ex])er!i)ient. Aci-ordingdy ai tin' north and south mid 
of each block' of tri'es, one or more rows has bet'u left. These are 
dt'seribcd as ‘'end trees'* in the detailed plans. 
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Some characteristics of the soil.— vSniiK' iiidu-aliiHi of Uh* 
iiatiiiT of tJu' >(>il ill the ari'u may iioi )>(' witlioul 

j’ltei'osts. Alt(‘r tlir graal of cultivafiou aiol i)u‘ nniitliiy M’i'.ii 
wliicli tlu' soil lilies attar rain ^llHicieli^]y lo allow of most 
a'^ioull iit'al opoialioiis iieiiiLi pt'rloi tucil, tlio most strikiii_y 
poftil iavities are tIk' fontiatioii of a skin ou tlio surface anal tin' 
(lest fuel ion of tlie liltli liy lietivy rain. Similar results follow if 
the sol! is tlooiled by irrie-al imi watm'. During' the monsoon a good 
(h>al of labour is involved in pei iod leally bu-eakin^ ii]> the sui fai r? 
v(dl with thi' hoe alter lain so as to allow n\ aeration of the i-ooi>. 
Ih'eslilv duo- i'arih slirinks emisiih'i alily afti'r lu'avy rain, a fai'i 
which has to be taken into aemund wIk'Ii planting- Irees in ])im. 
Ymitiil' trees plantial at llie end of thi' cold season are lies! waleiA'il 
Irom Ix'low by means of a pninus earth i>nl sunk m'ar tlie ]dan!. 
Jf\ kei'ping the vessel lilb'd wifli walm- a rout iniiotis supply of 
nnistnK' is availabit' f(»r tlie mots, and thi'ie is no ib'sl nu't ion of tlie 
filth and no finniatioii rd a sarfaee p:\n. 

Records. — The (pnstioii of records and bd'els is an imporlan: 
one in dealing with a large nuiiilM-r of trees, Tlieri' ari' many ili^- 
advaiitages in atlaching labels to yoiing gi owing tri'i's. In tjie ease- 
(d peaches, lor example, wliieli grow with gii'at lapidity. ilieri' is a 
dangi'T (di ringing at the |i(:int w lane lie bi bel is tied on. d ]).■ 
svstem ade, pil'd at Ibisa has i:eeli to do witlnmi iaia ls altogether after 
till' lie's': are jilatited out in. llie e.xperinietiial plot, d'he ])lants are 
then indiealed by numbers fvlileii begin lii all rase> at the soutli /'li-;!, 
'I'wo lab'cls at the north and smith eno> of the rows iiidieate the 
variety. 'Idle <letai)s tegarding the hisiinw. ]d-.intbtg, and after 
tieatiiiein of the 1 1 ee.s ale entered in the n'gisiets. 
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Plan of Western Citrus Plot. 
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WESTERN CITRUS PLOT, 

Tilt' inems ill Hiis plot aiv cuiiconu'd with tlu* rilrct id (li 

rtml-jir'iiiiiii^', Cd) dirtVic'iit iiiethoiU of planliii^, (o) liraiich pi-ui! itii»\ 
luiil ( 1) lilt' iiilUu‘iK‘(' ot various stocks oji tlu' n'lowilt ami Ix'aniip'' 
jinucr t)t I lu' oiaii^^o trees. 

V'arieties.— 1 ‘kMi r diflVn'iit \ arirti('s ot oran^‘e> wtue st'lecTtul ft;]- 
lilt' (‘\]){U iiiu'iits. iiaiiH'ly. Xap’piir. ^laita, Syllier, and iMalta lilood. 
Tlu‘ pluiits in tilt' rool-priiii 111^^ [iruiiinp, :nid planting e\])erii!K“nts 
art- all I'Utldcd on Sweet Cliikiia lime stocks. In tht^ stock experi- 
iiH'iit tlie\' are tiiidded I'itlier on iinit's oi' wild citrons. All tin' 
jilaiits wt'iv raised at tin' liotaiiic Uardens, Saliaranpiir. 

Preparation of the land and planting.— The Initial cult i vat imi 
oi ilie lainl in this jilot was only uiiit'orin as tar as eaidi of llit' 
t'N];erinteiits is coiie(Uiictl , The dttails are yhveii helow undt'r tlie 
\ aiioiis expf 1 1 iinnits. 'I'lie irt'cs wi'rt' planted in vliilw ItMUP After 
plant iiig. tln'v wei t' shaded hy small conical slit'lters of milh'l straw 
supported 1 ;\ a kaniltno Itipiid and ojK'ii towards t!ie north. In this 
wav thev are yraduallv liaithnied till new yrowtli hegins wlu'ii tlit' 
slit'll-'i's arc rciino I’d . hv tins means the hos on phniliiig is gtoie- 
ra!l\‘ less than tme jiei' cent. Aftm- ]danting. four poinnls of ra])c 
cake was worked iiilo tin', siirtacn' soil I'niiiid each ot the (loi's, and 
siiiiu lieiu]) {( ' i fjhflrti in jtuu-cn} was sown between the ]‘Ows mid 
ploiigheii ill in Seplemher so as fo iiiciease thi' amount of organ n' 
mallei in t lie soil. 

Root-pruning experiment, — The soil in iliis si'ction was trein heii 
two feet dee[! just hefoii' the 1 1 ee- were plaiiti'd. holes only just 
large I'tioiigli In take the plants laniig marie will) the line ilur/ii). 
d'lii' objects of llu' mxperimeiit are to deti'ininie the eitect of root - 
priiniiig nil ilie de\elopnient of the mange tree and to ascertain 
win'tln'i- tile (dieck to V(’g(gative growth due to this o]H’ration should 
he ai'conipaii led iiy a light hramdi-iiruiiiiig. I’ool-jiriniing' is 
practised in India hy the nraiige-gi owei s in the Xagpur district at 
the time wlieti (he roots jiio (’xposed and the trees weatln'i'ed just 
he tore I tu' ttown'i'iiig pi'riod. 

As a getK'ral rule the (‘ft'i’ct of i oot-]iriniing is to ehe(d< Ilie vege- 
tative vigour of the tree and thus jx'duce the formation of wnmi. 
A small and manageable tree is therehy produced and al the same 
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t/iiU' l> cl fl'in/l’lirv ((> f MIlffllljK'SS, 7’?)i' V’('ov.j j 

Ml !ictirJtie> oI fruit Im-s .nr " 

Pruning experiments , — -Iv fu f/ir jiivv/ot/s rxporiinent, {ho soil 

\\iis f ^'(‘ticltct/ f(» 1 ! (}( (wo ('('('(■ !)i-foi'c‘ planting’, and file young’ 

tr('(‘s plac(‘il ill small linlis sullialmitly large io receive tlieiii. 
Tlie oltjei'l ut ilu> expt'i'imeur is to asoeitaiii tile eitect of varying’ 
amounts of pruning on tlie gruwtli of tlio orange tree. 

Plantings experiments.— \\-r\- interr.xl iug ivsnlts have hemi 
olituiiieil ill Kiiglaml on the iniliienee of die ]n t'jiai’ai ion of tlu' soil 
oil (lie ilevelopoieiii of I'riiit iitMS. ll was foiniil tlia( the rooi 
(levelopnieiit and also tin* growth oi tlu‘ aV;ov<>-ground ])ortion of die 
tree are [uofouudly alfeetial hy tlu' various methods of ]danting. 
ddit' liettef th(‘ pri'paral ion ot llie soil, the more synnnetTiea] anil 
rohust are the 1 ires. In order to nseertaiii wlieilier similar results 
all' to he i‘\pe('led in siudi scdls as tliose of Pll''a four differmit 
iiu'tliods of [datitiiig haM- hi'ea nii'd. If it is found ilial the 
(hwelopitien! iil tim's i> siiuilai in all eases and the nu'thod of 
jdaiitiiig- has no effect, die trees iu this part of die ]>lo 1 will he 
available for any turthm- experiment^ which may suggest themselees 

latei’. 

Stock [ experiments. •— I'll!' ex])eininenl on the id'feei of diJTeicmt 
stoeks on tin* development of tlie ])lant and the (duuaeter of ih-:' 
irnit lias hmm duplicatvsl . The trees in the tir>" two plots — .1')) 
were plaiitial in soil vhi<-h wa> treneln'd to a defdli of (lirt'e feet six 
inches — a proeemliiig whiidi was rendered iKMa^-sary by the occur- 
reiim* of a fox eardi in this part of the ])lot. Tlu.' Ina's in tlie 
dii])Iicate J'lot ! \os. weie planted in holes six feet in 

(lianieti-r aiid three feet deep. 

Tile great efteei <!f the stock in tlu> ease of fruit li'ees is a siib'ject 
tlie imjiortance of winch Ini' been widel\' recogau/a'd in die growtli 
of tem]teial(‘ truits. and it has been fotiiid ])ossible to gri.tw choice 
varieties iti a wide rang-,' of soils, piovided tlu* most suitable stock 
is seloc'led. In general the scion is iiiQuencod by the slock in the 
size and Havoiir of its. fruit, in die earline.ss or lateness of its 
fruit-bearing power and iu it.< habit oi growth, It is probahlc that 
thesi' i-esults are conneeted with tlte transfer of food materials at 
the point of tinioii of stock and scion. 

* Jguosii) (.'f tjiv S'.mUi-Eust.ci n Au'vionltuial Colleg-o, tVye, Kent: lOirJ. 
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Plan of Eastern Citrus Plot. 
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EASTERN CITRUS PLOT. 

'I'lic t'xpci'imriils iu tin’s i>lot aiT' designed to ascevtuin tlie elVeel 
Oil I lie grow 111 of eilius planis, liielndiiig limes, lemons, oranges, 
and |tuiiielo>, of (li went luoiiig (ii'^tiiig the trees). (*d} inninire 
(inehiding greini iiiuiiiire), (>>j I lie condition of the sni'fnue soil, and 
(4) iiT'igation. 

Varieties. — Tlitee vmielit's of st'edling limes-- Kagiizi. Sylliei, 
lUid Swem (liikna — were seleeltsl for tliese eNpeiiiiiet/fs. The 
single row of Imiioiis me seedlings of the Malta variety. Thi i'o are 
live \mi(‘ties of lindded oranges — Malta lllood. Malta, SylluT. 
Nagpur, and IMamlurin. The Nagpur plants are on .jaml>eri stocks, 
t lie otliei' four on SweiU Uhikna limes. 1 he j'cd fleshed [oinielos 
an* alf:(t luidded on sweet lime stocks. 4 he Nag[mr oianges v;ere 
oltlaiiK'd from a garden rieai' Nagpur, and the rest of the plants in 
tlu' ]dot from tlie Eotanie tiai’deiis. Sa liaranpur. 

Preparation of the land and planting. — All the trees ni tiii.s 
plot were planted unitoimly in lades five feel in dimm'ter and three 
feel deep. ih*fore till mg in, the soil was mixid with ihe Inllow- 
j,ig: — two haskets (4 .•■■tiriJii (hiielv hroken hiieles!. one alid a hall 
bask US of leal-mould, and half a liaskel ol rapt' eakm Ihe surtJii 
was mlde-d lo render tlie snil more poroii> ami to prevent the 
excessive ruinimg logetlier ot the surface after ram. Tn filling up 
tIu“ ])its it was found hebi'r to consolidate nifiderately the soil in the 
lower halt and afterwards to prepare a mound ahout six inches above 
the eauieral surface so as (o aMo\v of fu1in<‘ settlement. I nh'ss this 
])oint is Ixii-iie in niiml, ihe eartli in the ])ils w ill si'tth' into a saueer- 
like (lejuessioii diirnig tlu' laiiis. and tin* young trees will he 
(lest roved hv water-logging. All tlie trees in this plot, excejil die 
Nan'inir orani»A‘s, were phiiite-d at tlie end of Septeuiher and the 
liegiiuiing of Octoher, llHlo. The Naginu trees were planted at 
tile "ml of March of the same year, 1 Im trees were watered hy means 
of porous (‘arlheu ])ots sunk in the sod or one side- ol tlu' ])laiit. 
IU' keeping the vessel filh'd with water, a eonliiinous supolv of 
moisture was availahle for ilie ]dants without interfering with the 
eohditioii (d tlie suiface soil round the young trees. In adopting 
this metlmd care must he taki'ii to sei' that the pots are huided lU 
.siu'h a wav that no air spaces are left lietweeii the earthen ware' and 
the soil, otJierwise there is a danger of the young trees drying up 
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tlu? liot Wi'atlif'L' from April to June. Tiie plants were 
proleeted (luring the eohl weallier of .lU()o-(H) I'oiii frost by means 
of eoiiieal millet straw eovers o])en tm the south .<i(lt‘ towards the 
>ini. On aeeonut of the lateness of planting, the tree.s had iiuide hut 
litth' "U-owth and werts ii((t well estahl islied at the piu-lod w Ikm- fi-o.sEs 
weie to he ('xpeeted. During tlie liot W(‘ather of DMIIJ, considerahh' 
ii'otihle was eaiistsl l)y the attacks of grasshoppers. In otdei‘ to 
protect lh(' trees, it was found neec^ssary to sow suiiHowm' heiw('<'n 
the rows as a food plant foj- these pests, J he cati'rpi Mai s, wliieh 
f(u'd (ui the young leaves of citrus [daiit>, w lUe hantl-])icked liy hoys 
and (h'stroved i)\ placing' llieiii in a vessel id \\ iitiu' co\ ereu hy a liiju 
of kero>i]ie oil, 

Weathering experiment,— This ('xperiineiit is designed to .show 
lh(‘ effi'ct of weUtluu-ing on tlie hearing |>owei of citrus [dams ami lo 
compare the resnits wli'Ui this operation is piU'forined pri'viuus to the 
two priiieijtal flowering periods — hkdu'uary and dune. It 'is l!ie 
('U.stoin (d the oi'ungi'-gi'ow Cl s i ii the iii ighhoiirliood of Nagj'ui' to 
ri>t the trees hefoti* Howiuing hy culling oit the supply oi water 
and exposing I lu' loot.s to tlie air. .Manurt' is g'eiierally appli'-d 
when ilie >ol] is letuiiicd to t lu‘ ti-'.’(‘s. It will la* of interest lo ascer- 
tain whether tin* tri'es can la‘ made to ilower and set fruit at Mii'U 
hefoie the I'ains begin at the end of -I line. 

Manurial experiment.-— Tlii> ohjrct of iliis experiment is to 
dctciinine the idfeel of calth* and giciui manure. A no-niajiure 
plot has lieeti added for purposes of (’(.mtrol and also to ascerlaui to 
what extent the remarkable results obfaiued at A\ (dnirii on tlie 

ah>eiice of (‘ffeiu of manures on the growth and blearing piowr id 

voung fiuiit IriH's, ari‘ applieabh' ni Indian eond it ions. In view ot 
llu' faei that arlificial tiiaiintes are not likely to lie within the reach 
of till' Indian cultivator, no cx])ciiiiieiits ha\i' been started with tliese 
substaiii'es, A eoiiiparison . h(eve\cr, betw'ieii the results nl rattle 
liianure applied in tiiC' cold weather and the effect of g-reeii manure 

grown hetween the rows during the rains iiml dug in early in 

Septembi'r lias heen arranged for. Jhdli these niethods of manuring 
are within tin* means id fill it-growx rs in India and do not entail 
any eolisidei'able expend it u re <d' money , The ero]) seleeti'd for 

*' Fuiu'th report of tlio ‘Wnlmni Esiioi imoiitnl Vrnil Furm r>.y the Duke ef Bedf<'V<l an»l 
SiiUK'or U. Piokc-rins. F.R S., 11)1)4. 
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of is suiiti luaiip {(' /■otalartu jii/tcco), a, 

(juirk irn'utiiiiinus plant wliicli tlirivas in ]l('lKtr. 

Cultivation experiment.— 'I’Ihs ( nnditioii of tlia sin face and tlio 
aiiKULtii td fiih ! \’at Kill n tpiii td a'r piohlnnis w li’cli ltav(' cxc'rcisj'd 
I I'll ()\\ CIS ill all pants ot l!u' wmid. Tlio ox]>rni('Ui*t’ in Xortli 
AiiH'i'ica fnvoiiis a wt'll cull i\ ati d snniacc. A siiuilan ])na<-tii-i.‘ is 
la»'i;-(‘ly adojihal in Hiiydaiid, (sjaciallv in tlio ni'Wcn oneliards, 
altliouodi many (di tin' host (d! tlio oldot fnuit gnoniids ani^ undf-v 
j^'i ass. d lio 1 oiiiai l\uh](‘ i'ostdls odta i iird :ii W'oliunn on tlio ill- 
oltoois (d < 4 'tas> on tlu' pnowtli and laaii inn- pow('n of liuit triH's 
natnnally su^'g^^st siniilan o\[)oi'inu'iit s in India, hi adddion In (lio 
<^-nass<(l plot, jlioro a no two ot lions — ono in wliioli tlio sidl ^\ ill Ik- 
('ulilvattal and llio otlnn- in wlniidi t in no will l;o no onltivat ion- - 
Ik yoiid tlial niNdhcd in ]n'niodioal woodln^n d lu' s(dl at Pnsa, Jiko 
lhal jm many pants ot llm pin ins (d India. !> pnoiio to nan 
into a oonionl-liho siiidiuM' afton I'ain, and in all [oohahilih' lids is 
\oiy (l(h ninn idal lo plant ^'nowth as it vonv lilody intoii't'ros wiili tlio 
supjily ot ain to tlio noots. It ^\ill lio i iitorosh it<^' to sic w liollion lIio 
tnoos roijuino any mono oultival ion ilian tliat liy wlnoli llio sui faoo 
is [u niodn-aily hnokon up dunin^’ tin- ojionalinn oi wooding-. 

Irrigation experiments.— Xlio losulis odiainod hy hoako-^ on lln' 
inso nl moistnvo lu tlio soil> ol Indian dunina’ llu^ hoi wiatlion. am] 
I ho rant that many (d’ llii' tnoos oonio into loaf at tlu“ hogiiining of th ■ 
hot season and muki' (‘oii^idonaldi' f^nowtli hol'ono llio monsoon, siig- 
o-osl tlio dosinahilitv of nom pai i ii;:- tlio i'oliavlotin of tnoos ^\'I1ll and 
^^itholU innlgallou duniiig this pmiml. Aonondnigly two [dois ]ia’>o 
hoon sot apanl Ton this pnnposo, as wad! as ono in wliioli tlio tnoos 
a.i'o noitlim* woatln'nod non innigatod. ’io piovont tlio povnolai ion id' 
walon fnoiti ad|aoont ai'i'as, tho u ii i nnioatml Imms ano plat-od at tlio 
liiglo'sj point of (1 h- plot uu tlio noHiioin siilo. 


*'Jhir([ n.-iiort of tlic tVot-urn Kxi oriinoiital l-'riiit Kano l«y tho Dtiliu rf Bo'lfonl aii'l 
isiicmooi- 1-. Piokerin<i'. i'MI.S,, 100;'!. 

I'H. M. Leako, Jwrnal of J'lricvJ'iiyal iSV.Vfiti , Vi l, y lOOii. 
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Fiusr nFroirr ox tiik fiu.it experiments at rrSA. 


PLUMS. 

Till' inamii'ial. cultivation, ami irrif>'at ioti cxporinieiits will) 
])luiii> an' artatio'od on siliiilai’ linos to tliost' iti IIk' ('astcioi citras 
piia. Ill addition tln'ro ai'o jiinniii^' and wcatliciing’ cxpcriniciit'^,. 

Varieties.-- I'wo vai ioiiosoi plums wliicJi Iruitoii the plains Avcre 
so!ct'i ''n naimdv, laigc A 1 ulaikliara and volhov Alticlia. The trees 
wwv laisf'd ifoiti ciitTiiigs and well' iditaim'd troni tlio' Jhiianieal 
( jiU'dims, .Suharanpur. 

Preparation of the land and planting. Tlie tree.s in tJiis plot 
were plaiiU'd in iiolc.s and inannred iti a similai- manner to that 
adopted in the oasftMii ciliais plot. Tin* im'tliod ot' wattuing at t.he 
lirginniiig h\' nn-atis of sunk eaillnm [lols was also nsoil in this plot. 
Plant ing was cain ird out at the iOid ot Soiittmilioi and tlm beginning 
of t h'tfdjfi'j llttlo. 

Wealheririg experiment. — In oidrr to (dn'ck th(' vegetative 
vigour ot iliose (h'ciduons stone tiailied iK'es which tliriw' in the 
jdain.-'. am! at (he same time to imliioe fruit heat ing, tlu' jiracl ice of 
w e,it hei im; the tr<‘es bv expo'^ing lh(‘ surface rodts to tlie air dui'ing 
Decmtiber i> said 1o he of \aliie in India, A small pbtt Jias, 
(he-refot heeii aiianged to ib l( rmitie thi’ value ol this [nactice. 

Pruning experiment. Tlu' tact that the ])lnni bears its fniit on 
on t'.ie older wood and that cxtetisi vi- pruning tends to devf'lo]) 
tlie toiinatidii of llu'se frnit-beai ing spin s siiggi'sts tlie di'siiabil ity 
of comparing braiicb-ju ii ned ami root-pruned tii'cs willi those which 
tn*e allow’ed to grow oni'lieckefl . It is possible that tlie clieck to 
v<'<'’e‘’at i ve growth <lue to root joinilng niav he more eflec1i\e tnail 
blanch pruning. 

Manurial, cultivation and irrigation experiments. - These are 
similar to tho-e in ilu' oa.Aein citrus plot. As the alignment ol: 
both fhe.se ];lots is the same, a eousideraide saving ot laiioiir will lie 
(dTected ill carrying out tlie I'Xporiments as the trees from lo to ■]() 
in both plots will receive the same treatment. 
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Plan of Custard Apple Plot. 

'IQ in rows. ‘2o between rows?. 
NORTH. 



F.vz;il,i-,ni. Su]iarnji|)ur. 
SOrTH, 
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CUSTARD APPLES. 

liilo' Uk' llio C'U>tni(l npplo ilowor.s in iM'av, aii<l llio fniil 

i- ill st'asoii llu^ pari of tlio rains inisl cold wcuMicr. 

Tlit'sc iacts liavo. 1 licrcfovc. to l)c lionio in mind in conducting- ilo’ 
wTatlu'iiiig, nuihuiial. cult i\ at ion, and ii libation cxjicrlincnls vciili 
lliis fruit trco, A judicious sysicun (d^ jiruning is said to improve tlic 
Ifcariiig' powi'i- of 1 lu' ciisiai'd a])plc. 

Varieties. — \M the plants in tin's plot arc st'cdlings from tlie 
L iiilcd ProN inci's; one row was ohlaiufMl ii-oiu I'yxaliad wlnuc llu* 
lu'si cu'tard apples ai'c sai<l to grow, and tlic otlicr tioin tlu' Botani- 
cal (lai-dtuis, Salunani)nr 

Preparation of the soil and planting. — ^Tlic trees were ])laiited 
ill link's without tlic addition of any manure at tlie liogiiniing (it 
the moiisiuMi of IdIKi. rntil new giowtli apjieared and tke ]dan;.^ 
were liardeiied rd'f. tlnw wiU'e sliaded hy means of conical sludlevs <*1 
itiili'.i shaw (tjuMi on tlm moth side. In spile of a long hia-ak :ii 
tlie rains im plants wu-re losl. 

Weathering experiment. — Tlie tri'es w ill ke wiuilher^'d ai'l“i- ihe 
crop is over 1owaid> the end of tlu' e(dd wvatliei lu-tf-iv' I'n- 
leaves aplnuu. At ihisa tin- (-ustard ap|de is jirat lieally deeidtioiis. 

Manurial experiment. — Tdie gn'cn manure will la- pir umler at. 
the l:ei»'iii!iiMg of Sejilemkei.' and tie' eatth' nianuK' al tii'' time Aie 
Ill'll'- iwv wi-alhei-ed in llu' cold season. 

Cultivation and irrigation experiments.— f lu se (‘\])n jnieut s 
art' on similar lines to those in tlu' cilius and. plum ])loTs and tail 
for no spt'cial e^tniiiKuit. 
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Plan of Loquat Plot. 
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LOQUATS, 

Tlu' (>\])t'i'inionts witli lliis ivw are on similar linos to those id 
llu‘ u'ostoru poiU'li ])lot. As llu' (hiwco's of tlie loqnat are ))Orno only 
at the ('Xtivniitie.s of tht‘ short shoots, pruning' has to flone with 
care so that no new sliools are cut off. Only the emis ot the 
<»hl shoots which have carried fruit should be cut back. 

Varieties. — Two vai-ieties of loqiiats — pale yellow (Aj^ra) and 
^^uldeu yellow — grafted on seedling lofjuat stocks were obtained for 
this experiineni Iruni the llotanical Oardens, Saharanpnr. 

Preparation of the land and method of planting. — Both \ aiieties 
were [danted in lioles, and luaiuire, composed of two baskets of 
.■<urUii, one and a halt ot leaf-mould and lialf a basket of oil cake, 
was added to the soil before filling in. The trees wei'e planted in 
S(>]>teiiih(sr, llMI'i, fowai'ds th(‘ end of the inonsoot! and watering was 
carried out by means of sunken (uiitlMm pots. The water thus given 
to th(‘ ])lants was found insufficient (luring the hot weatlnm ot 190G, 
s(.: the ti'ces were' all iirigated. 

Weathering experiment.— As the iiowers appear towards the 
end of NovemlKU’, (veatliering should be done before this take.s 
]dace, Iirnniign'r says: ““About tlm middle of October the roots 
siiould be laid bai'e and allow(‘d to remain so for a week, after which 
they slmuld he rlos<'d in. A good watening to liegin witli will bo 
found very beiu'ficial, " 

Manurial experiment. — The green inaiiure will be dug in early 
in Sc'pteinber and the cattle mainive applied after the exposure of 
the roots in October. 

Cultivation experiment.— This is on the usual lines and call for 
no comment. 

Irrigation experiment.— As the fruit ripens from the middle of 
March to the middle of April, and as the loqiiat inquires a good d(‘al 
of water during the hot moiitlis, irrigation sliould have a marked 
effect on tliis tree. 


PEARS. 

Att att(nupt Was made m Decmtdxn , 1905, lo grow two var!eti(‘s 
of ])cars at Piisa. OTic sort.s seletded were China (cuttiTigs) and La 
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Colilf' (grafts oit sootiliug pear stneks) from tlie Bnfaiiic^al Gardtojs, 
Saluiiaiipni . All ilir plants eanie into loaf in FeliniaiT but aftm' 
a titiio tliov t)ogau To (li(' off, and at tlio jirosout film' not im)r(' tliau 
fifty por {fill, liave siit'viv(‘d. It was found tliat tlu' treo.s wi'ro in 
all fas('s atiacived liy wliilo-aiits. and it would a])p('ai' that iliis ])lajjt 
j> s])o(M‘al]y itdisltod by tin's post. A furtlun' attompt will iiuuio. 
10 rojilaiit tins plot and tlio tro('s will bo oo])ious]y iirigati'd so as In 
force thoiii on as rajiidly a.s pos.'^^iblo during tlio liot woatber. If it 
is possible lo ostaidisli an even staiid of tri'O.s, tbo plot will ho usod 
for expiM-imeiits. If not. some otlnn' fruit tree.s will ])(> planted. 



1-lH^T KErORT ON THE I-'IU IT EXPERIMENTS AT I'USA. 


Plan of Western Peach i 


Not jrj‘i";Lted ori 
weathered. I 


In'ig.ation expcri- 
1 meiit. 


i Normal ciiltiva-; 
tion. I 


Uncultivated 'cultivati.ii esperi- 
(weede removed).; ^ 


1 No manure. Xlamirial experi- 

r moiit. 


1 Farmyard 
manure. 


^ITcatheriug ex 
I poriiiient. 


o 



FIKST EEPOKT 0\ TilR FEFTT EXPERIMENTS .\T PUSA. 


2 \ 


WESTERN PEACH PLOT. 

Tiip cxporiiiK'Hls ill this pl(tf me d^'si^'iied Id i<'st life efiVci df 
(]) weitihcring', l^) iiimiutv (iuchulino' niitn\ttv}. C->] (Ii/icjcMr 

of tiVLitiiig tho surface soil, and (4) iiTr/^afioii, on tiic 
n'i-o\v(li and la'ann;.;' jinwer of jaxudi liee.^. 

Var/eHes.— p^dvnii varidfiVs of [h^ucIios aore sefeefed for ih’S plot 
from the liofiiiiical (uirdcus, Saliai'anpii?', naiindy, CouiitiT -\o. h 
Coiintrv Xd. 2, rnmiti v Xo. ('(mntiy Xo. 4. Troiidy, Haidoi, and 
IL:il<ini. A]] llio trees are l)iuld('d on seedliiiy^ peaeli slocks. 

Preparation of the land and planting.— All the varieties wciv 
jdaiited in ludes five teel in diannder ainl tJireo ieet dei'ji and the 
soil nas inixe<l rvith .w///Aa two and a half (Iiaskids) ]<‘af'JiJOiild (niio 
and a half haskelsj lunl rape cake (lialt liasket) before filiiii^^ in. 
rntil the inonsoon of Ibllb, the trees Mere watered when inn/essary 
]iv means of Imried eartlieii ])ots. Sunn Inunp was sown lietween tile 
r(d\s diirJii^' llie jiionsoon and burif'd yri'i'ii in Se])ieinber, Iffflb, 
Tlietn'es were plaiitiMl iii Aiignsl, IttOb, and hav(' made consideiidd-; 
growth and are \'erv et'eii in .size, ddn" ('xpminU'Ut s M'ill be coin- 
nnnieed In ])('eenib('r of tiiis year, and it Is prtdialile that the trees 
\sill iiear a crop in'xt year. On aceoiiui ol the vigorous growth ef 
the peacdi at Pusa. gieat care has la'en iim-essmy in imnoving all 
slioots which arise from tin* slock behov the point of insertion of ti>e 
laid. This ])lot was ])iirpos(>lv planted in tin' highest portion of tlie 
fruit exeperinn'nt jdot as the jieacli do(‘s iiesr on sandy soils. X\ a'cer- 
logging dni'ing the rains is tatal to the growth of this tree, wliich 
niu.st iiave a free draining sub-soil. 

Weathering experiment. — As a tide iu the filafns the peacli 
makes sindi vigorous grow tli of wood that some ])laTi is iK'ces.sary to 
;msist iu l ipeiiiug it. Firu)iiig('r ir'ctninmnids lliat shortly after the 
(dose of the ruins the earth .should' Ix' i't‘mo\'(‘d from round tlu' sttun 
to a distaiict' of a foot to a foot and a Iialf and the roots laid bare and 
I;i' alb»\(‘d to eontinue so during five nr six M'eeks. Aeeordiiigly tln^ 
btdiavlour of w(‘athered and iniu'i'atliered trees will be enni])arod for 
.some year.s. 

Manuriai experiment, — Tlie gix'at vegetative vigour of flm 
[leaeli trees at Pusa suggi'shs fliat theie is a great danger of nver- 
niannidng this fruii tree. Tt i.s (jiiile possilde that too nnicli manure 
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would rf*s\il( ill ilie fuimalion of ii]U'j])e wood of an nufruitful 
(iiaracti'r. Xono of llio tiers in tlio plot outside tin's experiment 
will lie nuuuired unless experienei* sliows tliat sueli treatment is 
necessary. In tlie inainu'iai experimeiils tlie green luauure will be 
dug in at tlie beginning of ISeptendier and the cattle manure applied 
at Ibe end of tbe opcraiion of weatlicring. 

Cultivation experiment. — Tins experiment is on similar lines to 
that 111 tlu‘ ])b)ts previously dealt witii. In view of the sensitiveness 
ol tlu' jti'acli tr(H" to soil {‘oiidit ions, i iiteresi i iig tesiilis sbould be 
obiunied in Ibis experinionl . It seems reasonable to expect that the 
trees lii the (‘ultivated jdoi, where the soil will he kept in an open 
coiidif ion, will do lietter than those under grass and those in the plot 
where the only cultivation is that involved in the operation of 
wet'diiig. 

Irrigation experiment, — Special care is said to he necessary in 
India in tlie irrigation of the peach tree, loo imicli water at tlie 
beginning and cikI of the mop being barmfiil. In addition to tbe 
infliimice of in igal ion , it will be iiitmesting to see how far fho 
])eacli will lie able to supply itsidf w itli water din ing tlie hottest 
fau'iod of tbe year, 



\vi:sr. 


i-nis'j' (\s tiij-: friit rxrERiMFMs at jtsa. 2^ 

Plan ol Guava Plot, 

20' in ro^vs, 25' between rows. 


NORTH. 



lin-i trees, 

/ X X X 

Xot irrlKM-tcii or 
weathered 

Not irriir-Jtcd. '■ 

Ifrigated, j 

)f X X »f 

X X X 

X X X X 

X 

N erinal riiltivation. 

Uiicaltiviited {weeds , 
remoTcd), ^ 

Onisaed ilown. l 

X ^ V J 

Oremi man n re. | 

No annre' ■" 

1 

’ aimy.ird maurii'P. | 

X X X X 

y y- x :< 

X X X X 

, I,ato fruiting only. | 

1 ( 

: i 

Normal. | 

X X X X 

X X X X 

1 Not weathered. | 

/ 

Weathered. | 

X X X X 

^ X y. X 

X X X X 

End trees. 


LManurinl cxperi’ 
rcent. 


Allahabad Smooth ~ , 

Soedlijigs. preen, s. 

SOUTH. 



24 


riHST i{Ki‘()irr ON xiii: xkl’ji xxrxuiiiiL.NTS at tusa. 


QUAVAS, 

Tli<‘ n'UANii. iiiilikf' ili(‘ ik'acli, is evergreen and tlie fruit is borne 
during the rains and eold weather. Cuiiscsjueiill y the irrigation, 

< iiil i\ at ion, niaiiurial, and weathering experiments with this plant 
]iav(‘ to he ni(»difi('d aeeordingiy . ddiere is a .linther experiment 
oil the (d't'eet ot tlu' ])r(‘veiit ion of fruiting during the rains. 

Varieties,— hour varieties were si'leeted for these expmi- 
ineiits — Allahabad , Sul'aida, Smooth (jieen and Call ley’s. The 
plants of the first varietv are .seedlings from the llotanie Gardens, 
Lahore, those of the sisotid are grafts on sei'dling guava sloeks from 
till' Allaliahad Jlotaiiie Gardens. Smooth Green and Cattley’s ai'e 
si'edlings from Sahai uiijiur. Gmisiderahle diHieiilly was ('xpevi- 
eiieed iii oltlaining lln^sr plants in sufticimil iiuiuhers foi' these 
expi'i'imeuts. 

Treparation of the land and planting. — All tlie varieties 
W(‘i(‘ planted in lioles and wvre uninaunred at tin- lime of planting. 
Gatlley’s guava and Smooth Green well' planted in Oetolier. IhOo, 
(he Allahaimd siM'dliiigs m •Intie, and the Snlaidn grafts 

in Anuasl, IhOt). Sunn hemp x\as sown hetweim tlie vows ami 
pl(iu»'lied in in Sejitemh'er, IDtKI. The Smoot ]i Gremi variety lum 
made (-oiisidiMahif growth, and a few fruits were horiie during the 
inons*«>n ot I'lie lexperiinmiVs in this plot will hi' started 

during tlie liol weather of IhllT, when it is ('X[M'cted all the tj'i'es 
w ill he well established. 

Weathering. — (jn aerount ot' the I'niitiiig iieriod of tlie guava, 
the iiees will hav(‘ to he weathered in IMav about tlu‘ same tiiiu' as 
di(‘ growl li of the orange is elus'ked hidioii^ t1i(‘ second flowering. 

Fruiting experiment, — TPy erons lioni aftiu' (In' rains are said 
lO he inueli su])eiior in (piality to those wliicdi ripen dining the mon- 
soon. It will h(' lidiuesl i tig, tlu'refore, to asi'ertaiii the elTeet of 
preventing early triiiting on the eliaracter of the later crops. 

Manurial experiment. — The eatlle man ore w ill he ajipliml 
diiidng till' imt weather just hidoie floweiing hi'gins, while the 
green manui'e will he gi'owii during tile i-uins and put under in 
Sejit ember. 

Irrigation experiment, — TIk' effect of irrigation will piuhahly 
Ij(' less ill. this crop than in tliose which ripen their fruits during ilu' 
hot weather. Some result may possibly he obtained by irrigation 
before and a.fter the monsooii . 
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Plan of Litchi Plot. 


20' ill rowS) -5' rows. 

NORTH. 
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Lircms. 

The experniients include the ell'ect nl' (Ij wealheriiig, dilT- 
inamii'ial treatiiuuH, (o) various methods of treating the 
surface s(dl, and (4) the indueiice of irrigation, on the development 
of the lilelii. 

Varieties, — Two varieties were selected for the experiments. 
The 1 avers oi Muzatfarpure litchi were obtained from a cultivator's 
garden in that town, tiie Saharanpur vaiiety from tlie Ilotanical 
(iardeiis there. 

Preparation of the land and planting — All the tues were 
planted in Indes and no munnie was adiled at planting time. Sunn 
hemp was s(nvn between the rows and turned in green in Se])teml>ei\ 
loot). I'xN'o of the I'uws of MnzaffarpoiA' litchis wen' planted in 
(hdoher, IHOo. the tliiid in Sepleniher, lUOG. Tlie Salunanpur 
plants were put in in August. 

Weathering experiment,- As tlu‘ lilelii flowers in Indn-uary, 
the effect of weatluoing will lune to he tiled in -lanuarv before the 
liower Imd.s and mox leaxes appc'ar. 

Manurial and cultivation experiments, — These are on similai 
lines to tliose iii otlier plots tnid call for no special leinarks. 

Irrigation experiment.— The fact that the liichi hears its fruit, 
and makes considerable groxvtli of xxond during the liot weather, 
makes it iikeh^ that the effect of xx itlilmlding irrigation water will 
Ik marked. 
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Plan of Mango Plot. 


25' in row^,. 3lV InHweon ruws. 
NORTH 


Xut irri^titcd or| 
weathered. 


Irrigjitieii 

cxpeiimont. 


s h a .i c a 


'Shade, ox 
I pcrimcnt. 


Deep cultivutiorj j 

No cnltivafiuiJ Cultivation 
(w e e a !3 re- experiment, 
movetl). 


(irassod oter. 


Oreeii manure, 

No manure. 
iFarmyard manui'e.l 


f Mauurial 
experiraent. 


Not weathered. 

Weathered. 


i W eathcring 
jcxpeiimanfc, 


End trees. 




28 FIRST REFORT ON THE FRUIT EXPERIMENTS AT PUS A. 


MANGOS. 

Ill addilimi to tlio u^^ual weatlioriiig. manuriul, (Tiliivatioii, and 
inio'atinii (‘xpi'i'inifids, a small plot lias hoeii set aside to determine 
tiu' (dt('et of slia<l(‘ on llu' gi'ouili of ymni^ lnatlj^‘o tiei'S. 

Varieties. — Kn^disli viirieties of ^'rafted man<pos liave been seleo- 
ed i'i]- tliese expel inu'iits. Tlie Alplioiiso ])l!ints W(‘i'e obia ineil 
from liombay, Pirie from tin' Enipiess (iardens, Poona, (fopal 
Hlio^' and Malda from (dileulia and Paizan, Stalkart, Strawberry 
and liluulauri'a from the Jbilaiiieal (fai'dens, Saliaraiipur. 

Preparation of the land and planting. — All ilie trees were 
planted in bob'S and were ntiinamnvd at planting time. Sunn lieni]) 
was sown b(‘twe<‘ii tlu^ rows and turned under in September, ]!)t)b. 
The Sah:n'aii[nir varii'ties and ,Malda wen' planted in August, PM)f), 
tIu' reinainde?' in (Ictober. Ptbb. Tln'se latter rows W(‘re ]>T()tec*ted 
from tli(‘ eolil of PlO.Vno hy means of millet straw sludters open 
towards tlie xiiitli. The slop(' of llu' laml was found to be insufti- 
eieiit to eariy- off the eontinuous I'airifall in August of tlie present 
ycxir, and tlu' jdants showed signs of wati'i-loggiiig.' 

Weathering experiment. — Peferring to tlie (juestioii of woatlier- 
ing, Firminger states that “tlie mango, lilo' all other fi-iiii tn'es. 
IS iiiu.di beuehied bv having tin' uarlh round ;t renioveil and the 
roots left exposed for two or thn'e weeks." Til is ojieratioii. is Ix'st 
done in November after lh<‘ last growth of (lie year has taken plane. 

Manurial experiment. — Thu subject ot the manuring of the 
mango tree does not seem to ix' understond as the most <-ontrad letory 
statements regarding the practice are to be found. 

Cultivation experiment, — It seems agreed l1ia1 In ord<'r to 
obtain good results, frecnu'iil eiiltivaiton is lu'cessary witli this tree. 

Shade experiment, — A\’hli(' some of the fruit trees of tlu' 
plains of India certainly grow ]-a])idly without shade, it is said ilinl 
shade is an advantage with voting mango in'cs. An experiment on 
this ])olnt has. therefore, heen ai'i'aiiged — one jdot v'ill be grown 
witliont shade, the nthi'r shade \vith banana tri'es. 

» Since writing ttie aEuvo it tia=» Eccn fiaiixl thnt the (tamiijjc (tone watnr-loppiing 
tieen {rreater than ^va.^ at first expocfcl. Itaiiy <>f (he trees ilio<l cinriii? the antumii tif lOOfi. 
Un di-rfriii" them np it was f'iniiit that most of the mots ha<l decayed. DnrinslOO? it is 
[ji-oposed to te?t the system of »T(iwiiit' the yunno- trees on m omuls eemhined wKli sro, el 
eurfacc drainage. If (his is snceessful tlio plot will he Tophintod. 
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Irrigation experiment.- It is sUiti'd that Jrrig-atioii is not lo 
aiiired for the ouuigu in Jirn^al. In case neg-ativo I'o.sillls ura 
oliTaiiH-d, tho traas in tliis plot will ha uvailahlt' for otliav purposas. 
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Plan of Fig Plot, 
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Fia 

Tiio ('XjKTiMictits witli this ]>hnit iiicliulo tlu' t'ft-'ec-t of (1) wea- 

t]u“l‘iR^^ i-M niiiiiniv, (-1) (Htfriviit ou-llioils oP tivatiiio' the surfat'i? 

.soil. ati<l j4) iirie'utidii. 

Varieties. — Thrt'c vuiaVlies of were selected lVii‘ tliese ex- 
pei'iineiils. The cuttings of lilack Ischia and Jlarrie’s were obtain- 
ed fi'oii) tlie liotaiiicai (hardens. Saharaupur, and thos{‘ of the purple 
Poona f'lnin the Eiiptre.ss Gardens, Poona. 

Preparation oi the soil and planting.— -All the trees were 
planted in holes, and Avere uinuaiuired at plantin^^ time in Oetoher, 
PM)d, They have made good groAvth and are -already well 
estaldi.she<l. 

Weathering experiment, — This operation is said to he of great 
impoT'iance in the case of tlie fig and siioiild la* done at the end (‘f 
August, when the roots sliouhl he exjiosed for ahout a hu'lniglit and 
i'(tut-{)nmed to a certain extent. 

Manurial experiment. - Manure is geinu aliy aj)p]ied to tlie 
llg at the end of the AAeal Inning j)eiiod. Tlie addition of lime r-r 
(dd inoi'far is said to he ol great ettect. The gretm manuiA' will 1*0 
dug ijf at (he Iidk' of wcai liermg. 

Cultivation experiment, — The effect of cultivation is said to 
be coiisidtuahle fi'om Mareh to Mo\' during- the rijieiiitig of tin' fniit. 

Irrigation experiment. — As the fruit ripens during tlie hot 

uealiier, the effect <if irrigation sliould he considerahle, 

BANANAS. 

As the sii[)p]y of suckers is at inesent in.snfhcient, the hanaiia 
plot lias not y(‘t lieen planti'd out. A space sufficient for .six varim 
ties in single rows has been left liel.wemj tlie figs and file eastern 
jieacli plot, and it is expected that t liis area will he laid out next 
duly. '1 lie details will he given in the next lepoit. 

Ihe land it^sei-ted for haiiaiia expeiiments slopes tOAA'ards the 
south and w<‘st .so that irrigation will be easy. Tlie soil is a strong 
loam and appears a like!}' one for this crop. 

Four {if the best Bengal \arietie.s and the best itvo .sorts from 
Bassein have been selected for these experiments, 
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Plan ot Eastern Peach Plot. 
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EASTERN PEACH PLOT. 

The t'xjX'iiuuTiis in thi.s plot af(' a cuutimiat ioji of those i]i the 
western ])ea('li plol. 'J'Ik'v (IimI with the effeet of [Ij root-pruning, 

Inaiicli [nutting, (nj tlil't'ereiit iiietliods of planting, atnl (4J tlie 
effect of different stocks, ou the (hwelopnient of peach tree.s. The 
^()il ill these exjieriiiieiits is distinetly heavier and iiiort' clayey than 
lliat of tli(' oiln'i' peach jdo1, hnl ‘he land slojtes to tile soulh .so tha'i 
drainage duriiig- the nionsomi is an easy JiiatUT', 

Varieties. — Tlirei* vanetie.s of Inidded or grarted peaches-- 
(‘ounltw’ Vo. 1. Tloinw and Hakini — wama' ohtaiiied from lh(' Ihitaiiie 
tfardeiis. Saharan])!!!', tor these (‘X[ieriinenis. 

Preparation of the land and planting. — The initial pV(‘pa- 
j-atnin of tin' .soil fcu' the jilaiits vai'ies in the various expi'riinents 
and is (leseiihed i]i <letaii helow. Several of the tris's in this ])lot 
wi’i'c killed hy ringing*, ns fin* la dels were hy an oversight left mi 
some of (lies(' trees iit planting hiiie. Althougli a Aigoronslv 
glow ing t !(“(', the ])eaeh is i'xf K'lnel \- seiisifnA' and rendilv siiecinnhs 
(o iiijuri<*s, 

Root=pruning experiment. It appears prolmhhi thal weatliei*' 
iiig the iiA'cs aftt'r the rains will not l>(> siiflicieiit at Pusa In (dieck 
the vi'grtative vigour of the lis'i's and that root-pruning as well will 
he iie(-essar\'. Further, Hie opeiatioii may li<' of ime lo reilncing the 
aiuounl of (Ik* annual pniiiiiig and so producing a niort* itiantigeahle 
trei'. Acemdiiigly tliis '‘Xpeiinieni lias been rnanged to throw ligdil 
fin this ]K>iii1. Idle trees wnn'e plaiiti'd on March fith, PlOti, in hoh's 
six (c'd in <liaiin>t('r and tlii'ee hn l (h'Op. Th<> pihs wer»‘ half filled, 
the loos-' >oil iiiofhnatep- eonijiacted ami the reinnimh'r mixed with 
thref' lijiskeis of ■■onllii and mu' of rape caki' hefoi'e filling in. 
Watering during (In' lint weatln'r was done by means of sunk ])ots. 

Pruning experiment.— As the peach hears on tlm lowi'r two- 
thirds of tile shoots of; tin' previous year’s xvood, it is usual lo sliorlen 
these hrancln'S hv a (|iiarh'r to a third of their leiigtli fluriiig llm 
resting pi'ihod at tin' ('lul <if the year, Tlir shoots in tin' e<*n(re of 
the trei's. and those which wmuld lie shaded hy hranehes alxive. 
slmuld also be ri'iimved. A plot ])rtined in this inaniler will Ix' 
foTiijiared witli one in wliich tlu're is no pruning except that which 
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lh(' ( 1(1 t lionis(‘lvos. 'L'lu' ukTIumI ot plautiiij^ iu this plat was 
ilie suitic as lluit adi^itt'd in the ludl-pruiiiii*);' ('xperinieiit. 

Planting experiment. — In order to find out wlietlier the pre- 
limiiiarv preparation of the soil lias any effect on the growth of 
p(‘;u/h Iri'cs, tlirt'e ])lots wao'o arranged in a similar mamier to those 
ill till' w'estmn citriis One set of trees was planted in lioles, 

another in soil whieli had heeu dug, and a third set in soil which 
had been Ireiiehed to a deptli of two feet. The trees wete planted 
ill Mareli, 190(1, and iiiannred and wati'ved in a similar manner to 
tho^e in tli(‘ jnuiiing experiments above. As the peach is deciduous^ 
it will be }Kissible to lift trees from these ]dnts without injury and 
compare the develojnnent of the root systems. 

Stock experiment, — It would be un advantage in lieliar if 
some stock otluo' than the si'edling pmich could be used. Tliero air^ 
thri'e disadvantages to tlu' use ol (h('S(> stocks ; (1) tlie vegetative 
vigour of tln‘ ti’ce is loo great, (9) a considerable, amnnnl of annual 
pruning is nect'ssarv, and (o] they only thrive on open soils with a 
freely draining sulisoil and when' tliere is no danger of water- 
logging. Ihissihly the us(' of plum slocks would he an advantage 
in checking growth, and it is likely that these stocks would grow 
liettm than jieaclies in tlie ytitfor soils. If so, tlie range of the 
jieacii could be greatly i'xt(mded. In the exjuudnumt in (piestion, 
tile ludiavioiir ot the sani(» \arieti('s of piuudies will Ix' compansl 
when grown on seedling [leach and jilum sto(d\S. Tlu‘ tr(*es w(M“o 
] ilaiit('d at the mid ot August, IDOb, in soil which had betm worked 
with hari'ows. No manui-e was used at planiing time, but sunn 
tiem]) was sown between the I'ows and ploughed in Seidembei. 1006 , 

Eastern and Western Borders. 

Eastern Border. — On the east side of the exjierimeiital area 
a row of grafted Saiiodillas was planted in March, 1900, twenty 
feet apart. Tliese occupy the land lietween the eastein ])each ])loi 
and the wind-hreak. 

Western Border. — Then' is a doulih' row of plants in this bor- 
(U'f. Xex't to till' westmTi citrus plot a row of pomegranates was 
jilanted twelve feet u])art iu Marcli, 19f)(». The trees w'ere obtained 
from Poona. Ihnigalon' and Saharanpiir. and are seedlings and 
grafts of rarions varieties. 
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13et\voeii Uu' poiiiegfanatos and llie wind-break a row ot mixed 
fruit 1 re(‘.s \vas [dauted at the l){' 0 'iiiiiin<jf of the liol stnisoii of IflOth 
Idle composition of lliis row is Ndveii in vlie followino’ table: 


Variety. 

via/ii.'.} . 

Ivai'UiiLlii, tvnvo/t/a.vj . 

Faniyfdti [FUcniurtia (:afai>liri(ct<i\ 
Natal plum {ArduLiu , 

MulluTryj Lar^^e blark ( M<ji'/is 

Wampt'e {C/ffa.xeiKi ir<nnj>i] . 
Kamrakli {Averr//o<r i-aru mhnhi) 
Klepliaut apple ,c 

turn). 

bev [ZizijiilmsJujuho) . 

Amoricjoi Pcrsiminiin {])insiiii,'ns 

e'. 

Persimmon ( /P'//,v^/yerj.v k'aki) 

Monkey Iruit \Arh":iU'pH''- 

J a tu un ( Kv.<jti( h<-jci.rnh<d(in<i]. 

Star (jooaeberry [riiijllauthH^ 

Daibadus cliorry 
(jUthrii), 

-Bael {jEoIc murmeihsi 
Bel<i>aum w.alimt {AUiiTii<;x 

moluceana), 

Kosti aj ip 1 e {lu'.g<.itw jicinlxi.s) 
CucumbcT tree [AvtiU'hw^ 'BiUmbi) 
Avocado pear ( Persen ;ir«tissim(i) 
Siipoclilla {Achrds xv ijiAa) 

'Jack fruit {^Artui<.irpv.>> i/ifajri' 
foHif], 


1C in (I of ])lant. 
(iiafts and 
euttinj's. 
Seedlings 

Cutting 

Seixlliiig 


budded a!;d 
seedling. 
Schilling 


Seedling and 
graft. 
Seedling 



draft 

Seediijig 


"Receivod troin 

baiiu^aiore botaciejL tlarJens. 


fnliaranpur 


Mmpriss Ciarden, I’oona. 


Cideutta Botanical Gardens. 

Hoi't. Soc.. Cab utta, 
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FRUIT VARIETIES. 

A collt'ct ion of vm of fruit li-ous Jtas Ik'iui iiiadu at Pusa, 

'rin.‘ object of this is lo liuvt> at iiand itialtu’ial for f\itur<‘ "Wfok oil tlie 
ini]n<t\'eiiu‘iil of Jiiiliati fruit- by selt'ctioii and liybridisaiioii. and 
alstt lo {UUiu tniiic wliiidi vaiieties ar(' nio>l suiialdc for Ifeliar. Tlie 
follow'iiij^ lists sliow tlu' coin ])o>it ion of the \'ariely jilot ; — 

I. Peaches, 

All tile varieties are dudded on seedliuu' peacli stocks, 


Xaitic. 

rtlaiclia 

rosti:lW ;0 

P:ii;i''on Slipstonc 

All Ici'.'On’s Spring Ilil' 

Beaulot s Slijistcinr « 
Iliibvi'U’s early 
1j:ii riiigton 
Fiat r’lihia 
Cnuntry Xo. 1 

•j 

3 

.. 1 

Do:; Vile Flower in g 

Klcoek’s Slipjtono . 

lioni'.v 

3uli:ini 

Emiu 

C'ouj;les> 

Violol Ilative . 
FFvidii’s Ort'ti . 

Kiu'ly Crram , 

Viljli'i’s Iiidiai) 

Fliiplou 
ILeil Ceylon 
Large Agra 


Obtained i'rinii 

Dot tiaidens,. Salmi anpnr. 


Indian deater. CalcuUf;, 


IJutanicid OarJniS; Saliavatipiir 
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2, Citrus Fruits. 

Tlu‘ citi Us plants as a rule lnuldi'd. \\ luu-e oulv sca'dlin 
(dulil Ite (ilifaiiied these are indieaied lielow hy the ](Uler ‘‘8’' 
luaekeis. 


A. Oranges - 

Name. 

Jiioznnbkjuo 

Silvt^r 

Sriiia^'ai- (Sj 
Butwal ( S) . 

Kaala 
WhilakcT . 

CciJiDD''!' bantra . 

Malta 

Vanillc 

Malta Bloo;! 

IV la So^]eti 

Maiulai’in . 

S/-iu-k.mi . 

8t. ^liehaei's 
ISvlhct. 

Sour Florida (S) , 

Na'^'pur 

Ladou 

B. Pumelos — 

iiar il'tf re I 1 flohed 
Luvjic wliite llcsliod 
Seedling (Sj 
Sjiiall uv’ii! . 

C. Citrons — 

Tuianj (S) , 

Fiagei- [Hj . 

•Sec tiling (Is) 

O. Lemons— 

Inoperial 

X(). 5 

Bdiaiiii dc Calabi'*, (is! 
Italian (8j . 

Bijoii (S) 


Oiilaincd from 
Em[)ri'ss GartK-n;^, Foona. 
Ilorticiiliinal (JaideU':; Lucknow. 
JJotardcai Gardens, Salmranpur. 


Horticultural GaiJcn, iiucknow. 
LotiiiJicid Gardens, Saltarani/iii'. 
irorticultnral Gardens, Lucknow, 
('ultivator's Garden, Nagpur. 
Empress Gardens, Foona. 


Botanical AiarJens, SaLaranpur. 

Linpress Gardens, Poonu, 
ilui’tienltural Gardens, Luck now. 

Lotunical Oai'donsj Saharanpiir. 
EmpresB Gardens, I’oona. 

Horticultural (jarJens, Lucknow. 
Botanical Gardons, Isaharanpur. 
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E, Limes — 


XtLIIlC. 

Obtaiiiod froni 

Kaghzl (S) 

Gulgal (S) 

Desi Kalaraba (S) 

. , . I’utaiucid (Pn-dens, Sabaraupur. 

Sour Lime (S) 

. . . Empress Gardens, Poona. 

Sylliel (S) 

Sweet Chikna (S) 

, . , Botanical Gardens, Saha ran pur. 

Khatta (S) 

J umber i (S; 

At Anni (S) 
Amilbaid (S) 

3, Mangos. 


A] I (lie tiiuMg-o.s uiv 


gi'ulted oil M'edlhjg stocks. 


Twolvt' month 
Twice flowciiug 


Indian dealei. t'ak'utt^i. 


G{j[)!il Wa>l)oninui 
Limoni 
Bhut, Buiiihay 
Bumbay Yellow 
Aipiinnso . 
Nawab Bhctu;' 
Brijaiiath Dhav 
Kumarajali 
Borslia 
Pot, . 

Whip' Cluster 
Godliadl Puirie 
Kutim 

Majibtibadl Analii 

Punia 

Ilatijbul 

itiadi'as 

Pyassi 

Naijftb 

Stalkart 

Miss Harwood’s. 
Madras 
Ennurriva . 
Kapnt-JJhunja 
Gopal Bliog 


I^olaiiieal Gardens. Sabaranwir. 
Kioiness Guldens, Poona- 
IinliHii deak'f, Calcutta. 


Empress Gardens, (’oona. 


Botanical Gardens, Sabaraiipur. 


Iloitieuitural St eiety, Caleutta. 



riRS'l’ KKPOKT ON TJIE Jr'JU.’IT EXPERTMEXTS AT rX’SA. 


3. Mangos---, 


Ai] ilio iiiaiigo.'; are grafted ou seedlhig stocks. 


,Vamo. 

tiiiaJavii 

Rlmi'o’as 

lt«lbii]cliaslnn 

Faqnirwala 

Go]a 

Xueka 

Sfiiiduria 

Tamatulta 

Cal<'n(ta Amin 

Horn a It! . 

Snfalda . 

Knclia Alittlia 
Laii'jia . 
Siu-rkati Brown 
Bha'ianiii!- 
Surkna . 
Sunitlira . 
Makia . 


Obtained from 

Harticaltin'iil (^oriely. Ckileuftri. 
Bot, anneal G irdcn^. Sakai’inipur. 


Calcutta. 


4, Litchis, 


Al] ( 1 h‘ Iit{dii [ilants 

^^ll7,aiTJirpor(.■ , 

Bctiaiia . 

China Bombay 
i'athuria Ikinbay 
Bangalore 
Half-yls 
Brecu . 

ChiiiCiJo . 


Horticulliinil i^ociefy, Cak-uttn. 
Cultivators Garden. MnzajTarpnr. 

Calcutta. 


Lai Bagh, Bangalore, 
IToi'ticultural Society. Calcutta. 
iSativo Garaeii. Muzaffarpore, 


Most of (ho [duitis 


5. Plums. 


'd from 


cuttings. 


Dwarf Kai'lv Velloiv 
Early 1 tvgc Eod 
Early roiind . 

Alu' lia Burple 
Alucha 1J<'4 
Alnclui Yellow 
AInclia Black , 


Botanical (lardens, l^aharanpmu 
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^[ost of tll(‘ ])lui 11 S 
Name. 

AliieVia lai'^e 
Alubulihani 
Alnltakliara 
Large lied 
Large Veilow . 
Langalore variety 
Alid'ukfiara small 
Kabul Gieeii 


Most of tlio guava 

Allan nbad . 

Bombay 

Bfuigalore (gralt) 

,, (srvdlingj 
Cli'ma 

Kashi (Henaros) . 

Kafii 

Tied thsh.'d 
Karaila 
Caltley’s . 

Snioc til (il'oen 


5. ^\\x\t\?>~cont(l 

weiT‘ raisiYl from cuttings. 

Obtained from 

. . Cultivator’s Garden, Calcutta. 

Botanical Garden, Saharaupur. 
. . . Cultivator’:; Garden, Calcutta. 

Lai Bagli, Bangalore. 

■ Botanical Garden?, Saharanpur. 

6. Quavas, 


arc 


seedlings, 


Bo'anical Garden, Lahore, 
Cultivator's Garden, Caleutta. 
Lai Bagh, Bangui ore. 

Native dealev. Calcutta. 


Bdlanical Oardens, Saharanpur. 


CApcuTT.v ; PErNiKi) Bv si i’DT. f;u\ T. i’E fNii Nc. Txnis. B. HAsri'cn? ^rnr.iT. 




